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KRDER WODD'S GEOGRAPhY PAGE 10,

The earth, though not a perfect sphere, 1s app1-
oxumately spherieal 01 globular It 18 very shghtly
Jatiened ot the pounls where the speed of rotation
is least and sh ghtly enlarged where the speed of

- rotation 1s greatest. - - ; “
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MATRIGULATION GEOGRAPHY PAGE 8.

As a ship suls away from harbous, the spector
on the coast loses sght of the hull first, and then
of the masts Similarly i the case of an approaching
ship, he catches sightof the masts first, and then
the hull Now, if the Earth were flat, the ng huil
would be wisible longer and sooner than the
slandcr  masts Hence itas the curved suifnce of
the Earth which obstructs our view,
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NO. 3

Arden Wood's Geograpky Page 11

The Horizon at sea o1 on a lovel plun, 1s alwavs
cirenlar If the earth were not a globe this would

not be so

+, IS FS STNITHT G0RT &

‘ggE ¥ 9N R 9T fafas elwr o
€ar R afy geataiter @ at @ {90 T QA

ararg—fafas w7 aow Nadward 79
¥ gedt Mw 2

NO. 4

' Manval of Gongraphy Page 3

Ships continmng to sul east orwest come at
Iagt to the point from which thes slartcd, just as
an sut might crawl round an orange -
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ARDEN WOOD'S GEOGRAPHY PAGE IL

In an eglipse of~the, moon the shadow of tire,
Earth thatis thrown npon 1t 15 aldays encular in
_ outhheThis could not be so if the Earth weie not

round.
. o =) ~
H. & ST IS APRH 77 99
wgmew # gedr @ afafEwasifs
SEEATIC TEAT § WK |[§ me Sar § afg
=AY W @ W @y Qar A AT L,
ATATH-—-YTAY 5 21T ALFAT T AT
T3dt ® xofad gedt w24




)

€ «)

No. 6
MATRICULATION GEOGRAPOY PAGE 8.

A large portion of the Earth's s face 15 vimble
from a height than from a plaw,
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No. 7

ARDEN WOOD'S GEOGRAPHY PAGE10 ~
3 - AND .
LONG MAN'S GEOGRAPHY PAGE 3
Since the earth 18 a star 1t 15 natural to suppose
it like the sun, moon and othe: stars 1 shape
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No. 8

MATRICULATION GEOGRAPHY PAGE 0.
In tiavelling to considerable distance, north
or south, new atars come to view in the direction
m which the traveller 18 advancing, while others

disappear 1n the dunection from which ke 18
receding
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MATRIOULATION GEOGRAPHY PAGE 9

The fact that it 18 day at some parts of the

earth when 1t 1 mght at other parts, proves
- that the Earth 1s round
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No. 10 .
MATRICULATION GEOGRAPHY PAGE 9

- €
In cutting for & canal, or constructing a railnay
Iine, 1t1s found that allowance must be made
for a dip of about eight mnches per mule, 1 order
to attain a umiform level
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No. 12.

) Mutriwvlatron Geography Page 67-€8,

X

The Jitmosphere 18 & name given to: the entiro
moss of ar whieh surrounds the earth and
“moves withit We do not sce the ar; but can
know that 1t exasts

' (1) By swigmg our arms quickly back-
, 'wards and forwaids,

N

{11 ) By moving a fan 1n front of our face,

( 111) By the natural movement of amr which
, tauses a wind

£ {1V) By ﬁ;} change; of heat “and cold,

4 —Nature of mar,~— -

Ttrmafud, 1, e, 1t flows  freely and enmly
from one place to another so that of air 18 drawn

up from onelspot more ‘ar will flow ' to take ite
place



(+)

(11) It 15 exceedingly elastie, 1, e casily expan-
ded by heat and contracted by cold In an evpanded
form 1t 18 smd to be rarefed, m 1fs compressed form
1t 15 sd to be dense 'In an expanded form itis
lighter and ocoupes more space, 1n a contracted form
2t 13 heaverr and ocoupies less space ~Air oontiacts
also when subjected to pressure, and ew:pang;s agan

when the prossure 1s whith drawn,

»
r

—- Component parts of alr —

1

Arr 18 composed of the following elements
’ (1) Oxygen, which exists in the proportion of
about 23 per cent
( 2) Nitrogen which exasts m the proportion of
about 76 per cent L,
4 ¢ -
( (8) Corbome Acid gas, wiich exists n g very
small propoi tion.
( 4 ) Watery Vapour, which also oxusts i a'very
mmute proporhon

Oxvgen is a gas that supports combustion and
anunal bfe  DMitroegen 1s destructive of both, but
contributes to the growth of vegetable life

" Qwbome Acd gas 18 the chuef support of plant,
but poxsono‘us to ammals 1n large quantity Watery
vapour 18 the source, of clouds and raw, and 18 1ndisp
ensablo to both animal and vegetable hfe

«
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NO. 13 ‘ Tt
ARDEN WOOD'S GEOGRAPHY PAGE 6-7

The Edrth, asone of the eight principal planets
1n the solar system 18 mowving round the sunina
nearly, circulay path or orbit

This movement of the Earth round the sun 15
called 1ts revolution The avera.ve speed of the Earth
along 1ts orbit 1s 18} miles a second, and the time of
a complete revolution 13 one year 01 360& days

Besides 1ts movement of ievolution the I]arﬂx
has a spinnmg nmtxon sIike that of a top called
rotetion

The time of a complote iotatibii 15 24 hours
or’ oneday - e -
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MANUAL GEOGRAPHY PAGE 8

The esrth, makes one complete rotation m 24
Lours . .,
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MATRICULATION GEOG (1910) PAGE 42,
n ” (1911) 1" 47,

The whole of the water surfacce of the earth
forms a true natural level
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FELEMENTARY PHYSICAL GEOG TPAGE 63 |
All water secks the lowost level
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MATRICULATION GLOG (1010) PAGE 14
See dingram to 1llustiate the seasons
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MANUAL GEOGRAPHY PAGE 7
. The zen:th at the antipodes 18 our Nadir and our
zonith 1 thew Nadir
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HO. 19
MANUAL GEOG PAGE 3
. AND

« LONG MAN'S GEOGRAPHY Page:2,

The diameter of the earth from east to west s
7926 miles andits circumference 24,900 mules, the
drameter fiom nérth to,south 18 about 26 miles Tuss
than the diameter fiom: ast, to Wcst ‘on account of
the ﬁattemng A ‘ .

. ¢ A gHE SCRT G103
@(ﬁﬂﬁeﬁm R

Tt a1 sure e 3 wfeow maé:(é;
‘ﬁ“ Tafic g -aszﬁ TR qudeo e B,

-



(1)

%af‘wwmmm%ﬁm =T
w wiE, gfast & gt ot It @ &
mrey, 3¢ W =R D 0

ATy At & sure g afrew ol
wta i ouT gfwa sdoo #ta £

No. 20 :
Manunl Geography P 30
Every particile of matter attracts every other
jarticle with a force which 1s directly piopo:tionate
1o the product of their masses and mvasely to the
square of their distance
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No. 21
" ELEMENTARY PHYSICAL GEOG.

M. B HILL PAGE 9
The earth and sun are.bound together by

1
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HO. 19

MANUAL GEOG PAGE 3
e AND - !

LONG MAN'S GEOGRAPHY Page” 2

The dameter of the earth from east to west1s
7926 miles and1ts circumference 24,900 maules, the
diameter from north to, south 18 about 26 riales, Jess

than the diameter fiom: ot to \vest on - account of
the ﬂuttemng e ! . .
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No. 20 :

Manuel Geography P 30
Every particile of matter attracts every other
yarticle with a foree which i directly proportionate
to the product of therr masses and mveisely to the
squate of thewr distance
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N 0. 21
ELEMENTARY PHYSIGAL GEOG.

M B HILL PAGE 9
The euarth and sun.are bound together by &




(1)

wonder full unscen foree of gravitation  Thus fored
.prevents the carth from getting moie than a certam
distance away from the sun and w0 as1t yushes on
ward 15 15 forced to wove 10und the sun, ~ i
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It s tins great prinoples of Umversal gr wtat:

tou which keeps cvory thing on the surface of the

. curth fiom fiyiiy off wto"spube and which hold:
all the heaviuly bodus 1 then oibits
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NO. 23
SGIENGE PRIMER BOOK P. 42

« The force of granity 18 dufferent for hig stones
and for hettle stones, as vou can ses bv lftmne, or
trymg to Iift thein, for big stones the foieo of
gravity 18 large, for little stonesat s small or the
woight of big stones 19 g1eater than the weight of’

hittle stones
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No. 24 T
SCIENGE PRIMER BOOK [P, 43

The weithit of body 18 not the same at all plnces
on the surface of the eaith, at the places which -
bulge out 1t 15 less than at other places and it 153 v
very impartant experiment of physies to find the
foree of gravity 1n different places, India ig placefl
more on the bulging part of the Eaith than Eng-:
land henoe the force of gravaty 1s less in India K
than 1618 1 Bugland  Therefore 1t 1s eamer to
hit stones and yjump high 1w India than 1t1s m
Baland, but only so httle easior that vou would
never notice the difference
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NO, 25
THE STURY OF THE HEAVENS P 123, 124

If the observer whie ma fullery when tiying
these expermments and 11 the cushion were sixteen
(16> feet below Jus hands, then the tune the marble
would take to fall through the sixteen feet would
be one second - The time occupled by the corh or
by the lead would be the same, and cven tho
feather itselfcwwould fall through sixteen feet in

s
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No. 24 ~ e
SGIENGE PRIMER BOOK 1. P, 43

The weitht of body 18 not the same at all placas
on the surface of the eaith, at the places which
bulge out 1t 15 less than at other places andat 15
very mmpartant experiment of physies to find the *
force of gravity 1 different places, India 1s placed
more on the bulging part of the Earth.than :Cnf’-
land hence the force of gravity 1s less 1n India
than 1615 1m Bngland Therefore 1t 15 eamer to
hift stones aud jump lugh m Indin than 1tis m
Baland, bat only so hittle easier, that vou would -
never notice the difference
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NO, 25
HE STURY OF THE HEAVENS P. (23, 24

If the observer were i a gallery when trymg
these experiments and 1f the cushion were sixteen
(16> feet below lus hands, then the ttme the marble
would fake to fall thhough the sixteen feet would
be one second The time oceupied by the cork or
by tholead would be the same, and even tho
feather itself would fall through sixteen feet m



()

omne second 1f 1t could he sercened from the mter-,

ference of the axr Ty this experlmnnt whelc \&8'

like, m London, o1 1 any other eity, in aﬁy 1sland
or confinent, on, board s shup at see, at the 1101th
pole or the south pole, or the eqmtor, 1t will
always be found that any body of any s17e or of any

material will fall about, sixteen feet in one scwnfl '

of time
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NO. 26 B
THE STORY oOF THE HEAVENS P, 125

- A body diopped drown from the distance of the .

moon would commenee 1ts long journey so slowly

*



( 2% )

“that n nunute, mstend of n second, would lave
elapred before the distance of sixtecn feet had  been
accomplhished
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Neo. 27.

MANUAL GEOG P 9

The ux1s of the Earth makes an angle of 663 with
the plane of revolution, and mamtams that angle
st all times It follows that in each complete
revolution there 1s 4 time when the north pole 1.
mnelmed towards the Sun anda tune when the
south pole 13 so mohtned  The maximun of il
ation 1n cach cnse 15 232°




.
T
¢

(=)

. 20 AEgHW FTCH TR ©
it @ W wifaaew § 4dn W T
Y FaEr & I aEt AW g 7R ®An
TZar ® | a7 adtsn fawaar @ T yA@s W
fogm & s Qg1 997 wT § R oswd 94
T &Y TR AT E ;T mmﬁm:
e 2 = P o e g wmy WL
wwi grar @ | whaw § swfus @ma U Y
&1 TEar R |
AT Y g A WA, aau
ot w1 A FATEY R« s ghgaE
| Teort § wfum =t tﬁ%ﬁ"’;! ‘

———

No. 28

MANUAL GEOGRAPHY
PAGE 10-1L

Ateach pole thereis six months' contmuous
dayhight and s\ months continuons darkness
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K. 29
THE STORY OF THE
HEAYENS PAGE 6.

Ptolemy tollowmng Pythagoras, Plato and
Anstotle, acknowledged that the BEarth’s flgure
was globular and ho demonstrated 1t by the same
nrguments that we employ at the present day He
also disoerned how this mighty globe was 1solated
1 space, He admitted that the diworal movements
of tho heavens could be sccounted for by the
revolution of the earth unponats axis, but unfor-
tunately he assigned reasons for the deliberate
rejection of thig view The Earth, according to
lum was a fixed body, 1t possessed neither rotation
round sn axis nor translation through space, but
remawed constantly at rest at what he supposed to
be ~Although the Ptolemaic doctrine 18 now known
to be framed on quife an extravagant estimate of
the importance ot the earth in the scheme of the
heavons, yet 1t must be admitted that the apparent
movements of the celestial bodies can be thus
accounted for with cosiderable accuracy This
theory s desortbed in the great work known as
"the “Almagest” which was written 1n the second
century of our era, and was regarded for fourteen

centuries as the final authority on all questions of
astronomy, the centre of the universe According
‘o Ptolemy's theory the sun and the moon moved
m circular orbits around the earth 1 the centre

X(I?he explanation of the movements of the planets

i
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be found to be moic comphcmtcd because 1t wad
necessmy Lo account for {lie fact thata planeb
sometimesadvanced and that it sometimes retrogras
ded The ancient géometers refused to beliéve
that any movement, except revolution m a ewcle,
was possible for a odlestial bodv accordingly &
coutrivance fas devised by which’ each planet was
supposed to 16volve 1 a cucle, of which the céntre
descurbed another endle around the énrth, o
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. N0, 30 ,
ELEMENTARY HILL'S GEOGRAPHY PAGE 64,

The moving force of water 1 gravitation aeting
upon the part of the water 1a1sed above the gene-
ral level
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NO. 31 |
GENERAL GEOGRAPHY P.
ELEMENTARY PAYSICAL GECGRAPHY P. 38 ~

The Atmosphers round the Earth extends to a
height of at least 60 miles f2ll 200 mules, and pro-
bably conmderable Ingher, but 1t can’t support Iife

ut 4 height of more than about five miles from the
R «&0a of tha oronnd
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ND. 32
THE STORY OF THE HEAVENS PAGE [27-126,

If a weight of fom pounds be hung onsuch s
contirvance, at the euwrth’s surface, the index of
course shows a weight of pounds, but concerve this
balance still bearng the weight appeuded therets,
were to be carried up and up, the mdicated stram
would become less, until by the fime the balance
reached 4000 nules high, where 1t was twice as fur
away from the Bartl’s centre as at first, the indicat-
od strain would be 1educed to the fourth part, and
the bilance would only show one pound. If we
could imagine the instrument to be cainzed still
further 1nto the depths of space the ndieation of
the scale would steadily continue to dechne by the
tume the apparatus had 1eached a distance of 8000



( %)
mles hugh, bemng then thice tumes as far from the,,
Barth’s conire as at first, the law of gravitation
tells us that the attraction must have decrcnscd to
ono-unth part. The straw thus shown on fha
balance would bo only the mmth part of fow '
pounds, or less than half a pound But let v oya"c
be onee agun 1esumed, and let not a halt bo made’
this time untd the balance and its fowr-pound
whight have retreated to that orpib which the moon
 traverses in 1ts monthly coursc around the 'Darth
_ The distance thus attained 15 about sixty tumes the |
1adius of the Enithand consequently the attraction
of gravitation 18 dimimished n the proporfion of
one to the squaie of sixty the spring will then only
be stratned, by the apprecable fiaction of 13,600
part of fom pounds 1t therefore appears thats
body which on the Tarth weighed a ton and a halt
would, 1f rased 239000 wmles, weigh less thana’
pound ‘
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MANUAL GEOGRAPILY PAGE 245

Holland 18 the flattest country m Europe Laige
tricts are below the level of the <ea-aund are protec-
ted by aitificral dykes or embankments
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ARDEN WOOD'S GROGRAPHY PAGEY
’ the moon revolves 1ound 1t just as the: Barth
revolves 1ound the sun ' ‘
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ARDEIN WOOD'S GEOGRIHY PAGE 9
{homoows dustaucefrom the Tarth 240,000 e
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No.37
THE STORY OF THE IIEAVENS PAGE 549

" Can the moon ever escape from the thralcom
of the tides ? This 18 not very easy to answer, but
1t seems perhaps not impossible that the moon may,
at some future time, be freed from tidal control It
18, mdeed, obvions that the tides, even at present,
have not the extremely stringent contiol over the
_moon which they once exercised We now see no
ocean on thé moon, nor do the voleanoes show any
trace of the molten lava There can hardly betides
on the moon but there may de t:des mu the moon
It may be thaf the interior of the moon 18 stall hot
enough to retain an appreciable degree of fludity,
and 1f so, the tidal control wonld still retam the
moon 1n its grip, but the time-will probably come,'
if 1f had not come already when the moon will be
, cold to the centro cold as the temperaturs of space .
If the materials of the_moon were what a mathe-
matician would call absolutely rigid, there can be no
¢ doubt that the tides could no longer exist, and the
moon would be emancipated from tidal control It
seemts impossible to predicate how for the moon
' ¢an ever conform to tho circumstances of an actual
» ».r121d body, but 1t may bo concennable that at some
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futars time the tidal control shall have prantlcuﬂy
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‘THE STORY OF THE
HEAVENS PAGE 548

We now find the moon lms a rugged surfase,
which testigies fo the existepco of intenss voloanio
activity 1 former times Those volcanoes are now,

' silent the internal fires in the moon sgem t(;!mﬂve
‘hecome exhausted, but there was a_ time when the
;moon must have been a heated and semz-molten
mass ’l‘hete Was 2 time ngn the mateua]s of
the moon were so hot as to be soft and ‘yielding,
and e that gofs and yieldmg mass the aftraction
cof aur earth excited great tides We Iune o
Jlustorical record of theso tides (They wére long
‘anteriof to the emsteuce of the telescopes, they

>
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were probably long anterior to the existence of
the human race), but we know that these tides
onece existed by the work they have accomplished,
and that work is seen today in the constant face
which tho moon tmns towards the earth, The
gentle rise and fall of the ceeans which from our
tides present a moture widely defferent from the
t1des by which the moon was once agitated The
tides on the moon were vastly greater than those
of the earth They were gieater because the weight
of the earth 1s greater than that of the” moon, 8o
that the earth was able to produce much more
powerful tides m the moon than the moon has ever

been able to raxse on the earth, ‘
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ASTRONOMY OF TODAY PAGE 20 21- 22 ,

The sun, the mos} important of the celestial
bodies 80 far as we are concerncd, occuies the
cential position, not, however, in the whole unt-
verse, but only mn that limited portion which 18
known as the solar svstem, a Around if..1n the
following order outwards, oirclp the plnn%"
mercury, venus, Earth mars, Jupiter, Saturn, uranus,
and neptune’( Ses fig 2, Page £1) At an immense
istance beyond the solar system and scattered
wrregularly through the depth of space, o the stars.
The two first mentioned members of the solar sys-"
tem; meroury and venus, are known as the inferior
planets, and 1n their courses about the sun, they
always keep well inside the path along wiiuch our

‘Barth moves The remaining members (exclugne
of the Earth) are ealled superior planets, and their
pathshe all out sido that of the Barth )
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No. 40
THE STORY OF THE HEAVENS PAGE 543,

At the beginming of the history we found the
carth and the fnban olose togetiter 'We foundthat
the rate of rotation of fhe earth was “only & fow
“hodrs, nstend of twenty four -hours We found
that the moon completedits journey rodind the
‘primutive édrth 1n elaclly the safud bime ay'the
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primitive earth rotated on 1ts axs, so that the two
bodies'were then constantly face to-face ' Sucha
state of things formed what o mathematiclan would
describe as a case of unstable dynamcal equilibriun
It could not last. It may be compared to the case
of & needle balanced on 1ts pomnt, the needle must
a1l to one side or the other In the same way, the
moon could not continue to pieserve its pbsntxon;z |
There were two courses open the moon musb
either have fallen back on the earth or béen re-
absorbed 1nto the mass of the earth, or, its must
have commenced 1ts outword journey ~Winok (‘!f L
these/courses was the moon to adopt? We have
10 feans, perhaps of khowing exactly what 15 was |
which Determined the moon to one course rather,
than to another, but as to ‘the course which was
sctually taken there can be no doubt The fact
that the moon ewists shows that 1t id not return
to the earth, but commenced 1ts outword journey
As the moonrecedes from theearth 1t must, i con
formity with kepler’s law, require a longer time to
complete its rovolutzon. It has thus happened
that, from the origmal peried of only a few hours,

the duration has mereased until 1t has reached the
Present number of 656 homs v
1
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.. ' THE STORY OF THE

HEAVENS PAGE 75. _—

The average value of that distance 18 239, 000.
. mles Inare orrcumstances 1t may npproaoh to
S distance but littlo more than 221,000 males, of,
recede to a distance hardly less than 253,000 mlle!;
but the ordnary “flugtuations do not exceed mOfﬁ

than about 13 000 miles on ether mde of its me:m
value
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No. 42
MANUAL GEOGRAPHY

PAGE 14

The moon performs 1its revolution 1n a little
more than 27} days
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NO. 43
MANUAL GEOGRAPHY

PAGE 14
The moon revolves round the Earth from west
to east, which 1s the directton of the Iarth's
« rotation
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No. 44. L

- LONGMAN'S GEOGRAPHY PAGE 2.

Those (stars) which do not appear to move are

called fixed stars, while those which change ther
positions are called planets,
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""" '' ARDEN W00D GROGRAPHY '
¢ 3
PAGE 3. '
cra i}borut 3,009 fixed star sar¢ visible. af the,

* time to tHe naked eye, and over 20,000,00
h wsxblmt;l}rough’lgrghe telesaopes ,
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MANUAL GEOGRAPHY pagr-4

\

The rifost imporant ¢F thessare the Planots
(Gr Planotes, a wandeter) of which the Chief-are,
mercury, Venus, the earth, mags, J uptter, Saturn,
uranus, and neptune -
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ND. 47 -
MATRICULATION GEOG.
.- PABET. o S

The zpdiac (From Gr zodisn, a small figure
pamted or carved) 1s a belt in the celestal sphere,
which éxtends about 9 north and south of the .
ecliptic, 'and within which the chief planets perform .
their rveolutions

v
' i 5
s

:Tho Zodwo 15 so called Dacause most:of the,
constellations which occupy 1ts twelve divisions of
30 each were represented by figures of antmals
These figures are called the-signs of the zodiat-
The twelve signs of the zodiac are as follows —

1) Aries (Ram) A7, iy
?) Taurcts  (Bull) g :Spring
8) Qern, '(Twms) frgz '
(4) Cancer (Orab) &= S
.. (6) Leo ., thon)  féax < Sumoer
* (B) Virgo (virgin) st ~
(7) Tabra (balance) get <
(8) Scorpro (Scorpion)xgdiis Automn
(9) Sagmterius  (Axcher) wg
:

y

5
y
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. {10) Capricornus (Goat) wae t s
11) Aquarink  (Water carrier)sw » Winter
12) Pisces (fish) sty *
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SGIENGE PRIMER BOOK 1, PAGE 42,

« For the same stone the forco of gravity, thatis
the weight of the stone, 1s greatest just on the
surface of the Earth If we Lt the stone gots
Lghter, but only httle hghter that you will not be
able to tell the difference by lLiftang the woight of ~
1t 1z your hand. If wo tale the stono down a well,
too 1t will get highter, :
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THE STORY OF THE HEAV{:fl\fI?
Page 337. =

‘We see here, the head of the comet, contmmnv
a5 1ts Dradliti kpot Arhat 16 ‘oalled e tivoleus
andan whichsthelanstefial of the * comet sééms i to
be much densdr than elsewhers Suarrounding the
truclews we find curtain dbfinifédajers ofilurmoovs
frhtetinl, the tormbl, - bt Jhedd Hifrdm 20,000 to
1,000,000 m1les 1o dihmdter, ! from}y whidh ths thl
stormierto streameaway. Thisvrew mhy o vegarded
as showmg a typical object ofrthis !clagsy but the
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varieties of struioture presented by difterout comets
are almost .n numerable TIn some cascs wo find
the) nuoleus absent, in other oases we find the
tatl to be wanting The tail 18, no doubt, a con-
spicttous feature 1n those great comets which receive
umveisal, attention but m the small telescopic
objects, of which o few are gonerally found every
year, this feature 18 usnally absent not only do
comets piessnt great vameties in appearance but
even the aspeot of a single object undergoes great
change. The comet will sometumes inerease
enormously 1 bulk, sometimes 1t will diminsh,

sometimes 1t will have a large tail, or sometimes

no tad at all. Measurements of a eomet’s size are

almost futile, they may cease to be true even dui-

ing the few hours in which a comet 13 observed in

the cowse of amght.
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Ay & W A7 veR 2 gy ey (Comn) 1
30000 TrE Y [AWT 000000 WT K SATCH
AR 9 v Y du freet gd @t R
Y TR & g Frferz (Comet) ) firew ¢
w T g § A few 3 sz (Com
& A A faeer wawts aga fRew S
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MATRICULATION GEOGRAPHY PAGE 20-22,

A solar eclipse 13 caused when the earth come
in the shadow of the moon cast by the sun

A lunar echipse 1s caused when the moon falls
m the carth’s shadow, The Earth bemg much
largor than moon, it« shadow extends far b-vond
1t, and wheie 1t reaches the moon 1t s always so
much larger than latter that it may be wholly
mmersed 1 1t
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MANUAL GEOGRAPHY PAGE 4.

The dinmeter of the sun 1s 867,000 miles
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0. 52 ‘
MANUAL GEOGRAPHY PAGE 6

There are fixed stars, which shine in their own
light and probably like our own sun, centres of
system

% 8% RG TR SR GRT ¢
"% et S Browadt @ Qe
SAFA ¥ AT AR GOF A7 awg ohan
& Ao '
AAE—TR T ?N% st W mT R
AR ofEwt & 3wy §
¥0. 53 -

MANUAL GEOGRAPIY PAGE 4

The sun1s a vast ball, 13,000,000 times as larg
as the earth
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No. 84
ARDEN WOOD'S GLOGRAPHY PAGE 4
The sun 1s one of the smallest of the fixed stars,

Compared with the earth, the sun 18 of vast mize'
It 15 nearly 12 million times the size of the earth,

and 500 times the size of all the planets taken
together
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g 99 § A g andt § @w _awr €1
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yodt & e gar @@t § WK @
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X¥o. 55
ARDEN WOOD'S GEOGRAPHY PAGI 4

The Earth’s distance from the sun is neaxly 93
mllions of mxles
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" THE STORY OF THE WEAVENS
PAGE 457-456,

’

In connection with the subject of the present
chapter we have to consider a great problem which
was proposed by mr  'William Herschel e saw
that the stars were animated by proper motwon he
saw also that the sun 1s a star, one of the countless
host of heaven, and he was therefore led to pro-
yound the stupendous quostion as to whether the
sun, like the other stars whiech aie 1ts peers, was
also i motion  Consider all that this great quest-
ion involves The sun has around it a retmue of
planets and their attendants satelhites, the comets,
and a host of smaller bodies The question 18
whethere this superle system 13 revolving around. *
the sun at rest 1n the middle or whethe) the whole

System—sun planets, and comets—is not moving
on bodily through space

N

Hoerachel was the first to solve this noble problent,
he dwscovered that our sun and the splendid retinue
by wlich 1t 15 attended are moving 1in gpace -He
not only discovered this, but he ascertamed the -~
dwection 1n which the system was moving, as well

a3 the approximate veloeity with which that
movement <wag

vrobably perfoimed It has been )
shown that the sun and lus system 13 now hasten-
1ng towords a point of the hegvens near the constel- ©
-lation Liyra The velocity with which the motion
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M. B0 - . :
ARDEN WOOD'S GEOG.
PAGE 9,

Iike the Earth the moon has no lght of s
own It shines at mght beoanse 1t reflect the Iight
ywhich 1t recerves from the sun
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~THE STORY OF HEAVENS
. Page 533. .

“But numher every grain of sand,
‘Wherever salt wave touches land,
Number 1 smngle drops the sea, .
_ Number the leaves on every treo. ‘
“ . Number carth’s hving creatures, all
That xur, that fly, that swun, that crawl
Of sands, drops, leaves and sives the count
Add up mto one ¥ast amount, -
. - And then for every separate oma -
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' THE STORY OF THE HEAVENS PAGE 516,

I‘rom each squaie foot 1n the suifice of the sun
emerges o quanhity of heat as great as ocould be
Dbroduced by duly combustion of sixtecn tons
'of cohl
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STORY OF THE HEAVENS

PAGE 548-541.
T  1usclearly underatand what we mean by, a
_of one day Wo mean that tho time an
I lemoon revolves around the eirth will
_to the time in which the carth rofates
. Pho length of tlus dav, will, of
¢ ter thnn our dav, The only
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Of all those, let a flaming sun
Whirl in the boundless skies, with each
Tts massy planets, to outreach
All $ight, all thought for all wo see
Enencled with mfinsty,
Is but an sland”
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THE STORY OF THE HEAVENS PAGE 516,

Trom each square foot 1n the swface of the sun
emerges o quantity of heat as great as could be
produced by dauly combustion of srxteen fons
of coal’
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NO. 863
STORY OF THE HEAVENS

PAGE 546-541.

Tt us clearly understand what e mean by, a
month of one day We mean that tho time in
wiich-the moon revolves around the earth wall
be equal to tho timo 1 which the carth rotates
around its axis  The length of thus day, will, of
‘course, bovastly greater timn our dm‘ The onlr
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the sun takes move than eight mmutes to reach
{he earth ’ S
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. STORY OF HEA VENS

PAGE 547.
We refor, of course, to the faot that the moon
t the present time constant]y tums tho same face

o the earth ~
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Board of Trimty College, Dublin by the late s’
James South  The main part of the building 13 8
cylinducal wall, on the top of which» reposes a
homsphenieal 100f. Jn this roof 15 a shutter, which
can be opened so as to allow the observer 1n the -
interior tv obtain a view of the heavens The
dome 15 capable of revolving so that the openng’
may be twined towords that part of the shy where
the object happens to be situated The next view
(Tig 3) exbiluts a seotion through the dome, show-
ing the machincry by winch an attendant causes
1t to.revolve as well as the telescope itself The
eye of the observer 18 placed at the eye piece and
he 1s represented 1n the act of turming a handle,
whigh has the power of slowly moving the teles-
cope, 1 order to adjust the mstrument aceurately -
on the celestial bodv whreh 1t 1s desired to observe
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< THE STORY OF HEAVENS

) Page 537. .o

It was not, however, unfal the great discovery
of newton had disclosed the law of unmiversal
*  grayitation that 1t beeame posible to give a physi-
cal explanation of the tides It was then seen
how the moon attracts the whole earth and ejery
paiticle of the ewrth It was seen how the flmd
particles which form the oceans on the eaith were
enablied to obev the atliaction ma way that the
sohd parts could not When the moon 15 overhead
1t tends to draw the water up, asit were, mton
heap underneath, and this to give rise to the ngh
tide Tho water on the opposite side of the earth
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Board of Trimty College, Dublin by the late sir
James South  The main part of the bmlding1s s
cylinduical wall, on the top of which- reposes &
Liemispherical 100f. Jn this roof 1s a shutter, which
con be opened 50 as to allow the observer in the
mterior to obtain o wview of the heavens The
dome 18 capable of revolving so that the opomng
may be twined towords that part of the shy where
the object happens to be situated. The next view
(Thg 8) exinhits a seotion through the dome, show-
1ng the machinery by which an attendant causes
1t to revalve as well as the telescope itself The
oye of the observer 18 placed at the eye piece and
he 18 represented 1n the act of turming a handle,

whigh has the power of slowly moving the teles-
cope, 1n order to adjust the instrument accurately

on the celestial body whreh 1t 1s desired to observe
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THE STORY OF HEAVENS

Page 537.

, Tt was not, bowover, until {he great
of newton bad disclosed the law of Nniversay'
grayitation that 1t beerme posible to

s give a’phig.
cal oxplanation of the fides ™ ¥t tyyg then -

’

L
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dxsgo\«e,vy

seo
how the moon attracts the whole earty, and gy i
paitcle of the carth It was seen oy the ﬂu:fl

particles which form the oceans on tj, carth ygng
ennblicd to obev the atiraction ip 4 ~way that the
sohd parts could not. W hen the ygq, 18 overhead
1t tends to draw the water up, B3 Wore, nto o
Tieap underneath, and this to give Tise 4o t’he agh
tide The water on the oppogte ado of (le parth
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is also affected 1 o way that might not be at first
aniieipated The moon attiacts the solid body of
the earth with greater intensmty than it attracts
the water at the other side which hes more distant
from it. The earth 1s thus drawn away fiom the
water, and there 18 therefore a tendency to a ugh
tide as well on the side of the earth away from the
moon ag on that towaids the moon  The low tides
oocupy the intermediate positions,
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1854 Ihs 1dea was that gravitation produces
continual contraction, or fallmg in of the outer
parts of the sun and that this falling 1 1ts turn,
generates enough heat to compensate for what 18
Yeing given off The caleulations of Helmholtz
showed that a contraction of about 100 feet o year
from the surfuce towaids the centre would suflica
ior the purpose In recent years however. this
estimate has been extended to about 180 feet
Nevertheless, even with this increased figure,'
the shiinkage required 1s so shight m comparison
with the immense girth of the sun, thatit would
take a confinual contractiou at this rate for about
G000 years, to show ever in our finest tclescopes
that any change in the size of that body was taking
place at all Upon this assumption of cotinuous

! contraction, a time thould, however, eventually be

Eesannnm

reached when the sun will have shrunk to such a
degree of solidity, that 1t w1ll not be able to shrink
any further Then, the loss of heat not being made
up for any longer, the body of the sun should begin
to grow cold But we need not be distressed on
this account, for 1t will take some 10,000,000

years, according to the above theory before the
. becomes too cold to support ife upon

+ b

Yooy

T e ¢ TR & WD

- ":‘ =N
’ Re-Re
~ grwiw fegiaag g




(wé)

# it far ®, 99 awy gEr faﬁsw%
T HT WIS HTAL [agmmrﬁﬁ g%
Tormmn agt 8] maewg 159 %nwﬁym
& Towa & agedt @ Ryew R e [ogarE]
LT 1 S e {7 4 TANT 997 W gar
? oot 5 o & it Sfee Bar e
et Juawa 11 Wehew § 99 qw fn 5w Og
% qme & P 3 candt agt 9 wet g
T o2 T Wi & wg 2§ a7 wanw
‘g\tﬁai’ré’r#é?aﬁ:m e Saat b agt Srsi
aﬁﬁfamﬁzﬁxa&agmﬁaqoo oz &
£ it wE @ goF oy wda ) Fawr Qe
oy ag {00 m-r’#'wﬁzaagﬁ T it arae
maﬁﬁmﬁwm”r @t ot
£ it 3R cRAt & SR e e

AT —TwTE @ wrar gt wwat,
WY W aCH TR WY WA § 95 N «AAy )

No. 72
‘ASTRONOMY OF TODAY
PAGE 128-129.

The theory whioh scems to have yecetved most
¢ acceptance 15 that put forward by Helmholtz in
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ASTRONOMY OF TODAY

.. PAGE 44-45.

Notwithstanding the acknowledged truth and
farreaching scope of the law of gravitation—for
we find its effests exemplified m every portion of
the Universe there are yet some minor movements

¢ which 1t does not neccount for For instance, there
are small irregularties 1n the movement of mercury

" winch can not be explamed by nfluence of postble
wfra merourial planets and simlarly there are
shight unaccountable deviations 1 the matfions of
our neighbour the moon
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NO. 80
MANUAL GEO, P. 5

Thete aie some hodies which come into contact
with the atmosphere of the Eaith when the heat
gencrated by friction 1gmites them, and they are
consumed They then become visible a shooting
stars, Some times they fall on the Emth and
are then called Aerolites
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